AMENDMENT UNDER 37 C.F.R. § 1.114(c) 
U.S. Application No.: 10/591,987 



Attorney .Docket No.: Q80398 



REMARKS 

Preiimmarily, Applicants respectfully request the Examiner to acknowledge their 
claim for foreign priority and receipt of the certified copy of the priority document (from 
the International Bureau). The certified copy of the priority document has a PMR 
mailroom date of June ID, 2008. 

Hie amendment to claim 1 which fwther characferizes the thickness iof the various barrier 
layers find support at page 8, lines 1 3-22 of the ispecification. 
Review and. reconsideration on the merits are requested. 

Claims 1-4 were rejected und^ 35 U.S.C. ;§ lfi3(a) .as beuig unpatentable over U.S. 
6,975,660 to Johnson in view of U.S. Patent 5,900,642 to Ndcatsu et al. The :grounds for 
rejection remain substaritiaiiy the same as set forth in the previous Office Action. 

In the Response to Arguineiits at pages 5-7 of the OMce Action, tiie Examiner comments 
as follows. 

(a) Ihe Examiner relies on Pig, 9 of NaJcatsu et al as disclosing a multiple quantum 
well structurcin which both end layers of the lightrcmitting layer are barrier layers. 

(b) Although present claim 1 recites that the second end layer is thicker than die 
barrier layer of the first end layer, **the claim limitation does not have any evidence of 
eriticality." In view thereof, ;the Examiner concluded that it would have been obvious to 
optimize the second barrier layer of the prior art so as to be thicker than the barrier layer of the 
first end layer. 
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(c) Claim 1 does not recite the effect due to the structure in which both end layers of 
the light-emitting layer are barrier layers^ namely, ithat dispersion of carriers toward the :n-type 
;and p-type clad layers is prevented more effectively. 

(d) Because Applicants have not presented evidence of criticaii'ty in increasing the 
thickness of each of the barrier layers from the first end layer toward the second end layer (claim 
2), the Examiner concluded that the subj ect claim limitation "has been optimized." 

(e) Because Applicants have not presented evidence of criticaiity in an arrangement 
where the second end layer has m impunty concentration low at is jimction portion relative to 
the well layer, highest at is central portion and reduced gradually from the central portion toward 
the p-type clad layer (claim 3), the Examiner concluded that the subject iclaim limitation "has 
heenoptimized." 

Applicants respectfully traverse. The Examiner's comments are addressed in tuiii, as 
follows. 

(a) In Fig. 9 of Nakatsu et al, the layers identified by the Exanuner as being barrier 
end layers are actually upper and lower clad layers, respectively. Contrary to -the Examiner's 
suggestion, vvithin the active layer, both end layers are well layers. Furflxer, there is no 
description in Nakatsu et to the effect that the upper and lower clad layers of Fig. 9 emit light, 
such that the subject clad layers are ,not part of the light-eniitting layer (active layer). Thus, 
because the upper and lower dad layers iare not part of the ligjit-emitting layer, Fig. 9 of Nakatsu 
et al does not show first and second end layers : of the light-emitting layer as feeing ;barrier layers 
as required by present claim 1 . From a difTerent perspective, if the upper and lower clad layers 
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shovm.in Fig. 9 are taken as the first and second end layers of ithe li^t-^eniitting layer, then.Fig. 9 
.does not show a first end harrier layer o pposed to an n-tvpe clad iaver and a second end barrier 
layer o pposed to a p-tvpe clad layer . 

Notwithstanding the foregoing, clainii 1 has been amended to recite that flie barrier layers 
other than the second end layer have a thickness of 15 :nm : or 50 .nm or less, and that the 

second end layer has a thickness of i .2 or more times and 2.5 or less times the thickness of the 
barrier layers other ithan ithe second end layer, to thereby clearly distingmsh over ilower clad 1^^ 
22 (asserted by the jExaminer to he a barrier layer) shown in Fig. 9 of Nafcatsu et ^ having a 
thickness of 1.5 nm and an dipper clad laiyer 24 (asserted by the Exannner as being a banier 
layer) similarly having a thickness of 1 as described at col. 1 1, lines 3:8-54. 

Moreover, in Fig. 9 of Nakatsu et al, the lower clad layer has a greater thickness than the 
upper clad layer. Namely, Nakatsu et al neither discloses nor suggests the feature of claim 1 
which specifies that the second end barrier layer has a greater thickness than the o&er barrier 
layers. 

For these reasons alone, it is respectfiilly submitted that the amended claims are 
patentable over Johnson in view of Nakatsu et ai. 

■(b) Applicants* specification does show criticality in setting the thickness of the 
second barrier iayer (2 In) to be thicker than the barrier layer (2 In) of the first end layer. 
Specificdly , m Ex^ple 1 at pages .16-39 of the specification, tile thickness of each of the five 
Si-doped 2aN -barrier layers 21 except for the other end layer 2 I n was set to 1:5 nna, whereas the 
Si-^doped 2aN harrier layer formiiig the other end ilayer .21 n was set to .20 . nm in thickness which 
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was larger than those of the oflier barrier layers (page 17, line 33-page 18, line 3 of the 
specification). In the Comparative Example at pages 19-20, tiie same LED was -prepared, except 
that the other end layer (21 n) was made of an Si-doped 2aN barrier layer having the same 
thickness as the other barrier layers. The xespeetiYe devices were then evaluated in which a 
forward current of 20 nA was allowed to flow Ihrough the subject LED chips. Althoiigh the 
light-emitting wave length of the LED chips of Comparative Example is the same as that of the 
LED chips of Example 1, the light-«mitting ou^ut was reduced from 8.7 mW to 5,9 mW. 
FiHther, the device of the Comparative Example did not reach the characteristics of the LED of 
Example I (i;e.,<a^ar-ultravi6let lED (rfliigh light-emitdng output). 

(c) The merit of formiiig both ends of the lightremitting layer with barrier layers is 

T 

described at page 3, lines 26-31 of the specification, reproduced below. as foHows. 

According to the present invention, in the liglit^emitting layer 
of the multiple quantum well stFucttire, layers forming both 
lends of the light^emitting layer are barrier layers. Thus, it is 
possible to suppress the dispersion of carrier toward tiie clad 
layer, and since carrier is enclosed with the well layer, the light 
emitting output can be enhanced. 

Hie claims need ovdy recite the structure/composition of the device ^ving rise to its 

various effects. There is no reqiuiement to recite the effect of the invention in the claim itself. 

(d) The effect of using a barrier layer whose thickness is gradually increased is 
discussed bridging pages 8-9 of the specification. Example 2 at pages 20-21 describes 
preparation of such a device, providing a light-emitting output as high as 8.9 mW as in 
Example 1 . 
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(e) Example 3 at pages 21 -22 describes preparation of a device in which i&e 
impurities are distributed as claimed in claim 3. -LiED chipis formed in this manner exhibited a 
low forward voltage of 3 .2 V and a high light-emitting output of :8.6 niW. 

Besides Example 3, the effect of the device in which unpurities are distributed as defined 
in claim 3 is described at page 4, lines 15-22; at page 9, lines 8-17; and page 11, lines 1-3 of the 
present specification. 

The efiect of the pn junction type Group HI nitride semiconductor light-emitting de\ace 
of claim 4 is described at page 4, lines 23-26 and page li, lines 21-30 of the present 
specification. 

Applicants further coinmerit as follows, 

(i) With regard to the Examiner's assertion that the subject claim limitations 
discussed in i^d) and (e) above *'have been qptimized," it is the Examiner *s burden to first show 
that a particular paramet^ is recognized in the art as a resiflt-effective variable before 
determining that the optimum or workable ranges thereof might be characterized as "routine 
experimentation." The Examiner repeatedly asserts that the various claim limitations "have been 
optimized," yet points to nothing in the prior art which suggests these structured features in the 
:=first instance. 

(ii) In Johnson, mtrogen is added to :=the well layers to the extent that the characteristic 
of the crystal structure of the InGaAsSb semiconductor .i3 not compromised, hi contrast, both 
well layers and the barrier layers constituting a semiconductor light-remitting device of the 
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present invention are both formed of a Group III nitride semiconductDr. Thus, they differ in 
composition &om those disclosed by Johnson. 

More importantly, Johnson does not disclose the feature of amended claim 1 which 
defines the barrier layers other than the second end layer as having a Sickness of 15 ma to 
50 nm. 

Moreover, Johnson does not disclose the features of claims 2-4 of the present application. 

(iii) In the semiconductor light-emitting dewce disclosed in Figure 9 of Nakatsu 
et al, the composition of the quantum well -layers is Znj.xCdxS (OrSxiSi) and the 
coittposition of the barrier layers is ZnSe (claim 2). 

The quantum well layers and the barrier layers composing the semiconductor light- 
emitting device disclosed in Figtwre 9 of Nakatsu et al are entirdy different in composition 
from those constituting the VCSEL of Johnson. Further, both Johnson and N^atsu et 
al do not disclose a semiconductor light-emitting device comprised of well layers and 
barrier layers which are formed of a Group Ml nitride semiconductor. 

Regarding this last point, in Johnson, barrier layers can be comprised of GaAsN, GaAsB 
or AlGaAs, whereas confinement layers can be comprised of AlGaAs which is not a Group HI 
nitride semiconductor. In Nakatsu et al, both the well and barrier layers are not formed of a 
Group :iU nitride semiconductor. 

■ 

Aside from the above differences in structure, the growth conditions and lattice constants 
are largely different when the composition of the semiconductor is varied. The instant invention, 
therefore, is not what could have been accompllished by a person skilled in :this field of art at tiie 
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time of the filing of the present application by conducting "routine experimentation" based on 
what is disclosed by Johnson and Nakatsu et ; al. 

For the above reasons, it is respectfully submitted that the amended daims are patentable 
over Johnson in view of Nakatsu et al, and withdrawal of the foregoing rejection under 35 U.S.C. 
§ :lG3(a) is respectfully requested. 

Withdrawal of all rejections and allowance of claims 1-4 is earnestly solicited. 

in the event that the Examiner believes that it may be helpfid to advance the prosecution 
of this application, Examiner is invited to contact the undersigned at the local Washington, 
D.C. telephone number indicated below. 

The USPTO is directed and authorized to charge all required fees, except for the Issue 
Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit ^any 
overpayments to said Deposit Account. 

Respectfully submitted, 

SUGHRUE MION, PLLC AbrahamT Rosner 

Telephone: (202) 293-7060 Registration No. .33,276 

Facsimile: (202) 293^7860 

WASHINGTON.OFFICE 

23373 

:CUSTOMER NUMBER 

Date: June 9, 2009 
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